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(54) LIQUID-CRYSTAL DRIVING CIRCUIT AND LIQUID-CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid-crystal 
display device for an optimum gradation control with a 
picture data by providing a gradation control register to 
a data driver where a liquid-crystal controller can be set 
using a data bus, for controlling a gradation voltage 
generating circuit 

SOLUTION: The data driver is provided with the 
gradation control register, and a reference voltage is 
generated in the data driver from an inputted reference 
voltage. The reference voltage is selected according to 
the setting of the gradation control register, for 
controlling a gradation voltage. The gradation control 
register is set from the liquid-crystal controller using the 
data bus for transmitting a display data, for controlling 
gradation from the liquid-crystal controller according to g& 
the picture data. 
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3 £ £ b -T *«»*^38« 0 

«*<&SflMUE<o|«*:#jE U2 N u-</KDil^S^m 
]HrEXtt£2p*E£jSiaKlw J: 9 fufcWK 2 N u ^ 

®J££#/£ ltMKmiEtr£At8jMI*IIE± 
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b. 

i#«ot, tfriE^$ttfc2 N u-</KDmm^e>is 

ffiKttMtt£E4L/£S]KK: J: 5 XtR£*t£tttt<OIVfll£j& 
I^dllS £ SrWi- * r b tt^M^gfo 

**^*»«JE^IB«r^JE IT 2 N u^/K^ai«aSflS* 

tE^^E UT**»»l«ffiS:fej*-rS**l»W*flEt 
[|f*35l 0] S*5 8^fi^8tl^PT> 
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[R*912]»*8, 1 Oifcttl 1 

[0 0 0 1 ] 
[0 0 0 2] 

■M*tt«r«H»i-*il4:-C, a ^ h 9 * h Srfi]± tti^ 

[0 0 0 3] jKfi*^3S«"e*i. 1 9 9 5fSID D 
IGEST (p 2 5 7-2 6 0) Ta 6-bit Digital Da £0 
ta Driver for Color TFT-LCDs J lefEft £ ftT 1/^-5 «fc 5 
in, K9-f'<fl, AA*h5»t£E^bDAC 

JDtESrlJR UTU A 7 ^^11118^ jx 7 7 IttH^ L 
T^/c 0 o£ 19 , x — * K7>f^l^T- Lt 

[0 0 0 4] r<D J; ? til, tfc*^-* K9-f'<-Cf±, 

[0 0 0 5] XUt'Sc^DVD^OSlilj^g^ 
WWttSr^bSiim^o HJ3 0, 0 3 1fi, S^-r- 
^ n 7^£> n + 7 C^lTVGn d^VGn+7 (D^mW, 
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4 

3 1 ^I^tli, I^f-^n^f>n + 7^K7^^f 

— * n *><b n + 5 i:»lT^5 0 o£ 9 N n^fenH- 
7 <D8f%m<Dy*— ^Srn^fen + 5 CD 6 Pgf^x — * 

[0 0 0 6] * fc, 4$H§¥ 11-337909 -^SUd 
[0 0 0 7 ] 

6 KBS^^SIS^S C £ left 9 
[0 0 0 8 ] * fc. 1 1 - 3 3 7 9 0 9 

[0 0 0 9 ] #J8W^@Wli, Pg^C0o^^^^< U 
£ 0 

[0 0 1 0] 

[0011] *»91<7>fi&<z>16<jte. A^Stt^*«ft-^ 

[0012] wtt. «8^<ojft*i8*p-r5 

- yfi £ M4P * ft 0 It ^ ^ RtfH4$&£> R 3£ * 
[0013] 
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[0014] otD, ttffia*fcA*£ft5S^'7 f —*tf> 

[0015] ^fc, ft&frt>At>£tiz>m7F7*—#<Dm 

*hcSBS«*:3E*rU *fiM^Atft6S^r-^S:s 

r ti \z x o r * s * tt fc m si ^ s qs m IE [31 S <5 V n T x 

[0 0 16] KrlERt»l©J«lx^^^tt, *£iPb^^ 

[0017] 

[0018] El 1 f*#38W £}gffl Lfc«*^*/HB«ita 
^MiX'fc 0 > 1 2 8 0 XRGBX 1 0 2 4 (^f&ffij 
^/^RGB#2 5 6PgH. 1 6 3 8 4 0 Ofe^^S: 

^Sl0 0S:$aK7>f/^^Mf, SE^x-*^ 

*t5*savhp-7s 2*1-7*— *mm? n y*. 3 

511^7*-*, 6(1, tJEK?-f^»!«flt»»s 7- 
7>f^T% 7 - 1 a>£> 7 - 8 <D 8fiT*JftS^^/^*Kib 

t6 0 8ti«MlilKr«dl«rKni-«ttM«EE^jE|ia 
^Spmrni 7, ^ffi^S^mi£l 8££/*U 9te«E* 
^fIt5MK7^^ 10I4#«S1 2 8 0 XRG 
B X 1 0 2 4 OJSS^^/p-CfcSo 

[0019] *t i lttu^^^ftHKiaK, i2fiu 

v*** 1 3 £$IJ$]-T5 l^**S0#P«-^iP* 1 4 flUv? 

ffl^TS»f5 0 1 6 fl|«ai«£±A[BlBS 1 5 T-£j$ L 
fcjElEtt* ft«tt**t-P*L2 5 6Pg^^pg^mS«^- 
ffi* 1 9f4X«<Dittt««lt5S«ft«*t*5o * 
fc, 2 0 fiv^ h 2 2{ii/7hI/^^2 0 

t^/sl^v-^ h^oy^2iia 9 m^^-? 5*hh 

#C7 ^^[HlKx 2 4li7-^7^f[Hl 



(4) ^Hfi 2002-41004 
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S2 2<0ffl;*>7 f -* 2 3t7 f -**¥B)l«*4-CiU 
A*Ir]i*I:7 s'ftSr-^ 7 018^ 2 6(i7-^ 
9 ^[h]&§2 4(^>ai^-7 f -^ 2 5 i:3t«Eftfll#l 9 
<5^THMB«JEflr*Wl 6^fe»l««ffi*:31«-rei»l« 
ttJEBttlilK. 2 8#iRtW«JEai«Ig]B2 6t?»^Ufc 
SR»SJ«E2 7 ^^70Ktv<«y7 7 IXW^t 
5W*^^7tIhIK"C*>!9 x 29-1^5)29-8111 
280XRGBX102 4 <Dffl.&'<*/l' \ 0 %mW)1r Z> 

it? [0 0 2 0] H2, hRIBiKft^**^-* 

Hk H6 X 0 7. H8fiBfB«JEE^fifclHlK^a«lH]te^ 
MBX-fcS, H9tt»«»J«l^^^^tt«4r*-r 

3^fcEI 1 8f4BfWft!l<W^rt**^"rE. E119 N H2 
[ 0 0 2 l ] El 2 (c^i-J: 5 *j|JK0!fl. BWrT* 

[0 0 2 2]fc C^e>0«^»^^O^TtftMr 
5c HI 1 l£*5l/>X\ afla^hD-^lliB^Uitv^ 

l o o&SttBitK ^S^igft-r^T^-^ K9>f'<7- 
l^b7-8, *SK9>f^9(D^^^y^|:fStS:« 
^i-5 0 SfiayhP-yim 2 N pgf^ (NttjE<^ 
50 «E») (RGB 2 5 6» :^£:ff 5 # , RGB^ 
Nfyh (8tTyh) ^2®f^7^/KaX^!)T^ 

U x — ^ K7^/<7-l^f>7-8 Xfix 7*— 9 
n 2XiftRGB 2 PJ^^O^^:^— Srfljl 

9&if 0 :^7-^©^^^^f^^^iiv 04 
^aiTj ias^7-^K7>f^7-i^ 

^ 7-^oH^^^H^t6o f-^K7^/<7-l(i 
RGB 2 1j^^o^^:^— 80^7^ 
X4 8 0 ffl^S^f-^ ^» !? ii^lr^Tt § 0 ^ 
K9>r'<7- 1 «U i^^^^-^co^t)^^^ 
^g^7 - ^ K 7 7 - 2 li^ t X tg)7 
h«#3 1-1 K9-f ^ 7 

-2d5«^-^Sil9^SrBB*6i-« 0 ^(^co^-^ K 

94 '< 7 - 3 a* & 7 - 8 t>n««ibf^«:ai 9 jg-r ^ t 

T% 1 7^ ^1^7-^ ^^-^7 7f ISA 2 2 C 
50 [0 0 2 3] ftC, 7 *y^{B\$&A 2 2 <D 1 9 -f V 



7 

(Dm^-tz^xmm^-ty^mnm *4 x*f- 
2fi5*ft«# i 9 i-*t*s u^»w«je i 6 zv&mmzmvi 

LTPgfliEi&®EE2 9-U^29-8^1 7>f ^EJH* 
[0 0 2 4] — K?^ '<9«C, h cr — 

hi»«:»iRU *S7K¥RI»!f9*CL 3^ra»IUT, MI 
Tk^Blft *C L3O1 0 2 4^o^ -Cldft 10 2 4 

i 9-f ^@coy- tm&mvi-rzo r j; 5 

y u-J±MMXl 0 2 47^y^Mt5»MI« 
£^«l(g&iltRttflsS:m\ 7-* k^/<7 - i 

[0 0 2 5] #ct^, RMMIiPOllifffcov^TRH-rft. 
*Wimffii6ii s «MlBlK8-C£AS^jE«lttNmx 
¥1JE17©V0^5)V8©9^K 
mfel 8<DV 9frbV 1 7<D9 l^/U** £ fit WI«JE£jS 
HISS 1 5 -CjE«ttl*»j«ffi 2 N (2 5 6) U"</K AS 
t£Pg^2 N (2 5 6) l/^^M$il6o 11 5, [H 

6. in 7, b 8 »n«i«£E^AiHiK i 5<Dft&m&m 

T% 2 0 1 - 1. 2 0 1 - 2 f*:E*tt£*ffite<E>£tp«l 
JBE£jfc[§Ii&, 2 0 2 - 1, 2 0 2 - 2#ijE«tt=. *««= 

<DMmmj±i7, i 8^e>^fifcufcii«**«ffi-e. je 

ffittn ASi4^*L-t**xX*«£EV S0^f)VS 2 5 5(D 
2 5 6I/^/U^lEi:^5 0 2 0 3- 1, 2 0 3 - 2 fi 
ffllE2 0 2-l, 2 0 2 - 2j&>&*jft*hJ£fl8«E 
*31Ri-6IelBt?. 2 0 4- 1. 2 0 4-2fi»i4« 
£fl8«JE"C. 2 0 5 - 1, 2 0 5 - 2 flttM^aEW 
E2 0 4-K 2 0 4 — 2^^^f B /N 0 -^/U^ilIllj'r6 ; e 
;ft<€;fX 2 5 6 Pgf^ (VG0^f)VG2 5 5) <^Pgi^m/E 

[0 0 2 6] »»|«£E&*»ffJCOV^T, #HIK 

(Dmft*mw-rz>o s^@jbe±^hik 201-1, 20 

*©3&SR«ftiaB5-e*)9. B6 t^^-Tct 5 votv 
1 (DfKISr 3 2^ffltVS 0^f)VS31 3 2 U 

^/KoaRS2p«EE*±^U, Vli:V2 0WtB]«l: 
1X3 2^EEUTVS 32^6VS6 3 * X<D 3 2 
/^0»RaEJp*JE*4*-t-6. V 2a><bV8<Dgig®ffi 
oiH*ra«fc»&S»*ffi«r£/8rS- tX% vso^ 

P)VS 2 5 5W2 5 6 U"</K£>5B«X1|S«JE 2 0 2 -1 
*4«t5„ *«tt^a*tEl8 (V9HV17) 

ic*furtra«^sm«jE^fi8iHiB2 01 — 2x256 
^^(omnmmmm 202-2 ttats, x&ihik 



(S) iftm 2002-41004 

s 

2 0 3 — 1, 2 0 3-2T1t mmmJE£.J&®&2 0 5 
— 1 . 2 0 5 — 2-CRtS|ttJES:^-r'5fe«)^asP«ffi 
*S«K*«JE 2 0 2 - 1 . 2 0 2-2O*^bl»t 
6»fMrfr5. 

[0027] h e m&^-c, nmm&±&mv& 20511 

g*g®JEV 1 Bd^V 7 B<7>W*5>ffiUrHW>«JES:* 
^i~5 0 Pg^mffiVG 0 fah VG 3 1 ^ 3 2 t^/WL 
S^SEEVO ^31^H]S§2 0 3 7lKtftl*l±AS9 
lEVlBOf^3 2^UMtl.o P»»«JEVG 
70 32^^VG63^32 U^/Wl* 9^HISg 2 0 3 T?2i 
RLfe»iB^S»«JBEV 1 B t V2 B<0R«|«:3 2 
lt«t6o raftCU, V2B^P)V7B^^ 
Ef^rK*VG6 4HVG 2 2 3 tf>P£l^mJ£ * ±J& 
t6 0 PgllEVG 2 2 4^^)VG 2 5 5^3 2 

ra, iiiiRdi&g 203 xrnvt i*itttm±&xwnEv 1 b 

£E±AIilK2 0 5 — 2-etW«l: LtA*tt©««ltE 
VG0^?>VG 2 5 5S:ttftS. tfcoT. j!«(h1SS 2 
0 3 — 1, 2 0 3 — 2X\ *««*tttl4HJ:ot« 
^ ^M«¥1E2 0 4-K 2 0 4 — 2 ^SJBltRSrSU 

c t x?&mmfz*fflffl-rz> c t ^-c* *. 

[0 0 2 8] B6lC*5V>Tx ^^777^^2 0 6111 
RlE^<5/7 7tt, »H±«S*tffVlB^?>V 

7B«r»p«BEflfe*ia«2 o 5fc«Ki-a 0 Pit 

■*rica£Jp«EV 1 Bf*. »«£3P«JEV S (K VS1 
?5^VG6 3^t(7) 6 4 1"</Vj&*6 1 U^/u£riM|R-r 6 
Cli:f!t*S^5o »8B£/££*pm£EV2Btt\ 
^l^S^m/EVSO, VS2^f>VG126lt^64 

PSa8^fiKS3p«ffiV3 Bfl, MHP1EVS3 
2. VS3 4^f)VG15 8^t^6 4l/^^lI/ 

^^IRtSc^fMS^ KWI^a3(i«JEV4 

Bte, 3S^S2P«£EV S64, VS66^P)VG190 

^T*(^6 4 U"</H&*& 1 t^^/P^ril^-r^r 

*u NM±AX9tEV5B», IKSMEVS9 

8. VS100ii^VG2 2 4l T*<7) 6 4 U-</U^ 1 
^S:iRt5:K*4«J^ V 
6 B il, iltRS3§m/£ V S129, VSUl^feVG 
2 5 5IT^6 4 U^/Pj^ 1 I/-</U^rilJR-r5 r. tX 
40 ±&£ti, M±A19tEV7Btt. IjRXVtEV 
SI 92, VS193/5^VG 2 5 5 lt^64l/^ 

[0029] * fc. B6C0207, 208 (lal^lHlSS 

7. ms \zftumj&m*7f;-ro B7tc^^r, mmmfe 

4*@82 0 5^)B»ltJEVG8, VG16, VG 2 
4. VG40. VG48, VG5 6I:B1^)^B6« 

5(9 0 8 tra«i-»W«BE±J«lH]K2 0 5(7)Pg^®jEVG 2 



(6) 

00, VG 2 0 8, VG 2 1 6, VG2 3 2, VG 2 4 
0, VG4 8IIW6^^,Wl^«JiXt^l iltRIf 

2 0 8l:<toT, Hm«E£AHMK2 o 5rifiHra«« 
[0 0 3 0 ] ftfc, *»!««^^^^^1llj«at^»fPl2: 

X^t'^M, H 1 0 fix — ?'<*<D Yfy bffij&% 

7jk-r a m9\ZTjk-rx 5 iewm*^**^ tr* h 

l/^/X^ 1 0fl§T*P/&L. NO. U^NO. 9<DB1 
!i^B6, W1^^W6^S, V1B^^)V7B(D^ 

ttTV>5o 0 1 0 J: 5 i-, f-^^ORGB* 

8t'7h 2IIORO [7:0]. RE [7:0]. G 
O [7 : 0] , GE [7 : 0] , BO [7:0], BE 
[7 : 0] (7)4 8t> h£>f*), RO [5:0], RE 20 
[5:0], GO [5:0], GE [5:0], BO 
[5 : 0] > BE [5 : 0] 036t'^ h*^— h 0 fa 

btf- h 5 \zmv ^T5 0 mm^i?x*n#- h 5 tr#i 

[0 0 3 1 ] Wi|IR|«pu^^^^#5i*lbfP2fcW 

Hmi"3o Sfc. Hi l 1 ic^i-J: 5 7K-h0^?>^ 
- h 4 Stfeiifcf-^/^ 3 0 h£3-90 ^ 

<DPo^f)P4t> h £ r s try h^^fti-i: 5 ^t$jJ- 

[0 0 3 2 ] £X±<D± »WfM«ix^^^^R^x 

[0 0 3 3] fcfc, *)Mi:J:K)lt»t5mMfl^o 
[0034] Hi 3 (it* h^7^{*SWJ»*rfTofc# 50 
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2 5 5^l/^^)»gM^, 0^t>3 IK 
h&(£T£it\ 3 2^2 5 SPgfB^V h 

[0 0 3 5] £/c, Bl4m 3 2 P»Wft£>S^iIFBD 
(^) 0 f> 2 5 5 KS U^/KZ)»SM ^rffl^, 2 2 4^ 
fe 2 5 5»»|OH*dS**lf^*y3e**t-5»-fr, 2 24 
^?> 2 5 5B«©3yh7^ hSrfiTS-fr, 0^22 

[0036] l£ fc, HIS T'fl, 3 2 »»|fe£>*^IIl® 
(Z) 0 ^ ?> 2 5 5 »B l/^/KO»g^* SrH^, 0rt><b3 
l»li 2 2 4^& 2 5 5HMI<0Iii**s*ftv^i:2W«S 

tl&Wf&. 0^b3 1B»^ 2 2 4^5) 2 5 5|S»03 
^h7^ h^rtT^^ 32^5>2 2 3B«^3yh7 

[0037] C<^<t5^> h^7i>>{*SfflJ«Pfi* S 

N£{£T£ii:, si' h£ri§ 

[0 0 3 8] *HJ6Wefis mm±^(D^^ h7^h$: 

[0 0 3 9] o^t). fc* h^?A{*fiSJ»*fT5fc 

171/-Ag^)tX^7A«M^7-^« 

*«W«EEfc i Lti/'^^ 1 3 (c^^-r 

6o ^LT. Hm«JE±*EIKl 6fc*3V^Ttt, ««[H 
88^^>^$n5i¥llEl7, 18^5>2 5 6 ^ 
/U<&£3fl«jE*£/5fcU 1 3 Kl«Bl*3*Lfc»)S 

7., l 8lcKfeSJ*M±AS9*E&ft£-*-*. 

Kf*. H 1 3CO^lCfiP»^3 2H 2 5 5 £-C£y ~ 

T(c^>ffc£ii:6-<< , Ba4*I*«ffVlB^5)V7 

V 1 B i V 2 B«l^i*ttt OirU, ^6V3B^^V7 
Btcj;t9, KBJO^fc 2 5 5 4t?!l=ri^m J: 5 
iC, V3B^5)V7 BT*i*S«f^«JE*>tf 5 «t b \^WtJ& 

S(^14l^^t^ »H£««ffia>«fcj£*2 2 3Pg 
■ H 2 5 5KM(t, 2 5 5«W^»JSi-5HfW«ffi 
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[0 04 01 H13^?)B15 <r>MX*\~£^ 3 2 ffiriH&£> 

[0 0 4 1 ] bfrMti&MWfr. *HJfi« 

*Si-l»W*J49^^^^NO. 1, NO. 2©B1^6 
B6, Wl^^W6*K3ti"5Ci:T*8|«WSi^(g:»BI i0 
««*^fiBi»WI««^«JES:V0 (VGO) \ V8 
(VG 2 5 5) l^^t5rH5X*#, ^{-^g,-e# 

So 

[0 0 4 2] 0 16. 017 Irl^tfi^yvS 

6Ji^^^ftj»*Sy = 1 . 8 (D&U* y = 2 . 2 

M*i6<ftSo 013, 114, Hll 5-C^Lfc#fi# ^ 

S,t5o 0 16fi, #>"*&my = 1 . 8(^|5g^ft^^ 
#>^«Sfty = 2. 2tc3E*i-S»Bl»J«^«[S:^UT 

[0043] Z(DX b ^^"^ft<ft©J««x T^Vjfc 
[0 0 4 4] ^fV^*i»fMimf4. *JMt«-Cf4, 

[0 0 4 5] Hl8SrfflVH^^ >f3 7>fXM 

[0 0 4 6] HI 8tt^37^Xf*ftffiiJ«Srfrofc#^ 

^B«W»**ur*3 ^ 32 l^l^^co^^iu®^ o 
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6 3OH»ftflT«HMKJ:0 t#^fctf>, NrMflJ£3 
2^P>63«)3yh7^ h£ri^< L x iS?{npg^^S«l 2 
8^bl5 9<DB§RKfi¥«iB*ttJ: 9 fc4>*i^fc»* 
28^f)159li3yh7^ h£<£< t6 0 

h4rB5< T% iUffi^f*:^ ^ ^ h 9 * 

[0047] COJ:9l^ -f = 5-f X#*iimitt, 

h^rteT^^ li^i/^^y h7^ h?: 
B<t5CfC, iUM^fr^n^ h7^ hf^±^^mi- 
S e 

[0 0 4 8] Sfc. -f = 9-f X#*fMWtt. **lK«-e 

X^ffifSffiHW^^^^NO. 3^f)NO. 9 CDPg^SJ^P 
^^^KU, BWtSS?*EVlB^P)V7 

#S G 

[0 0 4 9] ±EBWSJ»SrfT5«S='^ hp- 

7^»*t^ov>T, Hll 9, H2 0tfflv^TRHt*. 
01 9(^^1-3 o l tt«AttttM4V[BlB~C* 

i o o^festfi^^/ngftffl^T*— ?mm? o 2, 

*ffc«*l 9££/£-r3 0 3 0 2 f4|*lk«fWE]K-C, s 
*MMH¥l 0 OOS^x- (t^h^7 

f*«ieislM3 0 3m Sfc«<0##fx-*t-S<5^-C\ 
»PMtP*rifc«U it7-^4M3 0 4t7-^ 
K7^/<7-l^f) 7 — 8 tOKWSiJ»Uv?^^^K3fe-r 
r»f-^ 3 0 6l:Mt6o K7-^ 3 0 6 i:i 
^■r — * 3 0 5fcfc N H 1 2 M^Ufc*^ ^ ^Til^ff 
f3 0 8i:J:oTIRIfi]K3 0 7tMi5^i:T\ 

[0 0 5 0] *SU6M-Cfi. h7^h^r 

So 

[0 0 5 1 ] o* 9, f = ?-f Xff*«DP4:ff 5fc«>, 

tm&mmmj£t<Dtti&m&b iti/^^ i 3Kts:s 

i"So ^Itv Hlia*fiE£AiaKl 6 fc*3^T*±. 11 
HI8S8^5>ttjfi&SttSS*«lEl 7, 18/5^ 2 5 61/ 
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[0 0 5 2 ] m 2 0 fl, *KS= h n — 7.^c7)v'.X7 : ' 
A^BT♦lft^fe<7)»W*m^IS^H^ ti»*3 >- h n 

o i:^t4 o i \^m^wm%m^\^x, m^m-^m i o 
o^^^fB/N^/ngib^^-r— fmrn? n y ^ 2. ^r#i 

4 0 2 S:«fi3yhP-7li-KiSt6o M^^Fo 
-7 If*, 8M]«llt0B4 0 3 f^fAgt4 0 

-f/< 7 — 1 36*6 7 — 8<D*IH«|«iu^^^irK36-r-6K 
^^-^ 4 0 6 ^«t5 0 88:^7*—* 4 0 6 tm^'f 
— * 4 0 5fi, 0 1 2 I^Lfc^-f 5 
0 8 (;iJ;oTiSR[II&4 0 7tMiS^ £ "C, 7*—* 

z7 ts-j*&^wi&i/->mzmmmffl*ft? zt&x% 
[0053] isj x ^mmmxn, 2 5 emm$t»izMi& 

60 »W±fiES3p«JEV 1 B^6V 7 B*3 2» 

[0054] &{c x *&W<DM2<nmMM\~i\<^xm9 
^5)B18, B2 1^5>0 2 9S:f^tRifit5o 

[0 0 5 5 ] $2^«Mlj;, a^^RWBBiSrfTi^ 
6 4PgP<7>7 f -^ K7-f ^Srfflv>TFRC»J»lcj:o-C 

2 N (256) »«*^at5t^5ds, mi<omm 

[0 0 5 6 ] 0 2 1 f4*»MS:i«fflUfc*»^*^K«i 
©K^»J*E-CS>*), 1280XRGBX102 4 <7>« 
ffi/^/USr F R CffiMWlJlJ: 9 RGB^2 5 6 Pg§^, 1 6 
3 8 4 0 0&&^*ftom&<DW.&*r 4 *7\s<< <omf$L 

«*W, 1 0 1 liS^flf 8 l 0 0 IrtS K7^f ^<^|^ 
illt, ^7-^(I«t^M^yhP-7, 10 
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{f-*§\ 1 0 4te7*-**¥HJ*!f&-i§\ 1 o SfiS^x- 
1 0 6te, j££ K9>f '<»J««#», 107-1^ 
6 1 0 7 - 8«c6 4PSWU ffl*|S4 8 0*^7*— ^ K9 
^/*"C, 10 7-1 ^6 1 0 7 - 8 (75 8fit'«|/^^ 
^iEK-r^o 1 0 8 ttmBK-Ctt**:M-r«tt*l* 
JEtf>jE8ite£2pWE 13 1, 132, IE 

Sffia^e^flJE 14 1, Afiifi^^-^SEE 14 2 
L, lOQfiW^^t^tSF^-f^, 110(±» 
»S 1280XRGBX1024 ^«S^°^^t*$> 5 C 
70 1 1 1 fiUi^^^MffllglK. 112111/^^1 

1 3 lsz/X<?mWit -§-815. 114YX\si?*9 

a*«#-CHWI*JE^*|lHS 1 1 5^r^iJ^i-6o 116 

*tt-ett6 4nra^Nra«EA-9-ffi. 1 1 9^*^^ 

ttSr©J1»i--5XSIt^«-§-T-*>6o 1 3 3lijEfiffiS*« 
E131, AffiteS^Uffi 1 3 2 ££»fL{f 119t 
«J*;ta9J*;t[§]K. 1 4 3f4jE«tt = ^e^flJEl 4 

1. ^itt^^yiEi 4 2^^«>fbff^i 1 9tM 

^.5ftJtft^.HIKt?*)So ^^c. 12 0(j:i/7hl/^ 
i» 1 2 2|iv/7 hU^^^l 2 0t*^lt'>7 

P^12 1 d £ 9 ^^7^-^ 1 0 5^«ft7 5/ft6 

■^—^ 7 spinas, 124 wf—& 7 >>^[eik 1 2 2 (7) 

fctWx-* 1 2 3£^-**¥lig#!ff-*!-l 0 4T*:£t£j7J 
4^7 jxftif-^ 7 12 6fl7-^ 

yv^m&l 2 40|il*r-^ 1 2 5U:S<5^TBSJ« 

jEfi-g-asi 1 6^&Hiii*E«:aK-reKaa«sxtRiB] 
Kx 1 2 8 teisg!BmjKiiftiHis& 1 2 e xmtRirtimiRm 

1 2 7 ^^7 7lU16tv^s/77 ItttlAtSlii 

^y77@Bt-*>*), 129-1^^)129-8111 
.ft? 280XRGBX102 4 ttttA'^/L' 1 1 0 ^Uttf 

zmmmmmjE. 1 3 oiitsiEt^^o 

[0057] 0 2 2. H2 3fl, = >^fci*»<7)*£f s 
^/K^SSSKffittSr^-tH, HI 2 4 tftffcJii'r W 
OlE**^ * >^«r**-r0 x HI 2 5tt»ffl«JE!faS[n]& 
^«J*ia> 02 6, HI 2 7, IEI 2 8(l|5g^mS^^lB]^ 

[0 0 5 8 ] HI 2 2 \Z7f;-f£ 5 *HJfi«lfi. 1^—7 

fc, HI 2 3(^^tJ:5^»»-t6 7>f vo35«cffittttiS? 

-e^mi± (Vcom) SrK(S-r-5^t-CSflcK»*fT 

[0 0 5 9] ftll, itt?)W«^»^[w0^ttt5Bt 
82 1 idjo^T, flS*=i^ hP-7101 teEI^L 

B#8 fcTy h 2 5 6Pg^ x 1 6 3 8 4 0 0 &m^<Dm^ 
«*»1 0 0^Sft^«9. »ItBit*7*-^ K7-f 
/< 107-1 75* 6107-8, K 9 -< ^ 1 0 9(D^ 
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4 S is ?KfS fir &&«:-rz> 0 Fn-7l01t 

*±*t5:i^t)s RGB#8 tfy hS:FRCH«U 
fc 6 try h(DS^7-^l-f»UT2 5 6 Pg^H^*?? 

5o FRCfBWf±»ftS«fW«ffi*:7U-A«fcHJJip-f- 
x N tf 0 nyhp-7ioi«, mffiic «t £©JEPgiao 

3^Pfl^3RtW<5o, m/EPgI16 2 <t 6 3<Dffltt 
FRCH»l:J:5FRCB«S:6|8«i:lt, 2 5 6 

[0 0 6 0] ^lt, ^S^^ ho-5l0im R 
GB*6 try h S: 2Pj^/n°7 \s)V\C LTi/ y T/H!I 3 6 

^ K7^f^l 0 0 7-8m 7 — ^BlD 

n jy^ 1 0 2XJHg#;RGB 2lido^f-^ 

[0 0 6 1 ] ^.<07 t — *y&L*) Th?+<D# 4 * ^y&m 2 
1, B2 4S:fflv>TttBt5a T-^S^Wny^ 

1 0 2(l|^«LtteSJ^e^7 f -^ 1 0 5«t, 
7*-^*#S6i:*5^>r 5 ^^-e**=^ h * — 7 1 0 50 

7 — * K7-f/<l 0 7-1 tfttij:?*— ?<D%LQi&&&m 
ttt-tZo 7 - ^ K 7 ^ 1 0 7 - 1 U R G B 2 I*^0 
^^7 — 80^n^n*4 8 0tH^ 

S^-r-^SrBi^^Sr^Ti-^o 7-* K7-f'<l 0 
7-lfi x SR<a^7 — *tf>ft0&^a s te;fr5 #c 
»07- * K?>f/U0 7-2 I^UTfif-^^ * 
-h«*l 3 4-l£tfj7jU 7 — * K7^/<10 7- 
2j&s^'r-*Bi!9&*&Mte-r5o W^r-^ K7 
-f 10 7-3 ^fe 107-8 tra«*ftf^*|ft 9 feT SO 
Z t T% 1 7-f ^£7*— * 9 s^EIKA 1 

2 2 fclkOiitf, 

[0 0 6 2] 7*— * 7 yf@BA 1 2 201 7^ 

v<a^^7^-* ££Xl^i$(;i7^— *7k¥l^fflff ^ 1 0 4 
t7-^7yf@BB12 4l:7J/fU &tti*}<Dm^ 
r-^12 5»C»jSbfc»P«ffil 1 6i:KR«£9K 
(UK 1 2 6 XiliRLX, tH*^ 5/ 7 7 EI IS 1 2 8 2f 

~?T Lxpgmmmm&i 29-1^129-8*17 

[0 0 6 3 ] — *3SE K7^^1 0 9ft s m^^^ h 40 
n — 7 1 0 1 X3E/&£*bfc^ U—i^gfHf -g-F LMCD^ 

B£>y- h«fc*:»tRU 3fe**¥WJB«#CL3^B]JH 
LX. MH&2 7-f 3 7-f ^g^y- h^^il^i- 

5o ***5pRI«l«*C L3^)l 0 2 4^d^ x«i#; 
1 0 2 4 7^y^rl^t, ^7i/-AR»fitFLM 

nmm^tezt. i7>fyg^y-hi^t6 0 r 
<D£ 5 (I7i/-A^lt*l 0 2 4 7-f >-£riltR-r58jf£ 
**»9igr::^-e)l»W»cai«»fPS:ffi\ 7-* K7>f 
✓< 107-1^6107-8 laotSi/^ 110 50 
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<D^-?m^mmmmm 129-1*^129-8^ 

[0 0 6 4 ] tfctc, P»«|*!|»0»imwO^TBiMt-5 0 

pgnamjE 1 i6ii, sasieiBS 1 0 s ttaifciatts 
131 <t ^m^m-mmiE 1 3 2 1 3 

3 X*&m<tia-% 1 l 9 tMffl**.* S^SJSE 117HT 

V 0 8 CO 9 U^/l'£|J&WiaJE£jSR;[II& 115 

[0 0 6 5] r.CD0# N Mt0?Sl 4 3m 02 3K 
1 1 9 X-^^ri/mJEZty&Tt, $fe£h/**^l l 0<D=»^e 

HJE 117 CDV 0 ^bV 8 9 U^/l^b 6 4 U-^/UCD 
pg^mff 1 6*r**-r*dS, Silffil 1 7asiEffitta> 

[0066] ID 2 5 , HI26 S [U 2 7 . 0 2 8 ttPglUm 

/E^^ciHisg 1 1 5 ort«*fiKHT% 5 0 1 nmwmj££. 

SlelKs 5 0 2tt«RSip«EE-eStp«ffiVS OfabV 
S 6 3£)6 4 l"<;U<DmJEkteZ> a 5 0 3fiI^HII 
J£5 0 2^bS^®J££iliR-f 5te]3gX% 5 0 4«BrW 
£rt£iptt£E-e„ 5 0 5 ttBWJ£/S£tp«JE 5 0 4^6 
*I^*^S:BSJt$ 6 4mm (VG0i^VG6 3) 
tf>HHPi«flEl 1 6*±*"r6*W«JEEffe«liI»T*)5. 
[0 0 6 7 ] »W«JE£/S»jfmo^Tx 3-(hJ&& 

ottfftttw-rs, &9nm±&wto s o i ft. gi2 6 

{r^-TJ:9(-. V0 ^VKD^$r8^ELtVS 
VS7I T?0D 8 5 0 2 L> 

VI ^V2(Df B 1t)^iiat8^IELtVS 8^6VS 
1 5tX^8U-<;U^S?lE^^t6c V2^ 

CtT^ VS0^^VS63(O64 I/^/KDMS¥I 
IE 5 0 2 Sr^i"-5o 3l^©S& 5 0 3 Xfi. »W«JE£ 
5 0 5 T?HMI«JE«:flfert'r6fcae)0*lp«£E*:» 

[0 0 6 8 ] 026 ^^dV^X, Pg^®ff^^c[U3§ 505 
l±S*PSEE V1B^5)V7B0) M *5>ffi U X ^m/E * 
^^t~5o (8^1IEVG0/i^VG7(7)8 U^fi, S 

aprnffivo ^iiwiEis§5 o 3x*m&i,timm£.j&mwm 

jEVlB©BS:8»ELtt«tSo B»tSVG8^ 
f)VG15(D8 U^</Uft x ol^[E]5g5 0 3 XiltRL^Pg 
W***Jp«BEV 1 B ^ V 2 B co WS: 8 ^iE bX^^ci- 
5 0 RmtfcLT, V2B*>5)V7BOW4:»E«Ci 
tVG 1 6 ^6 VG 5 5 0KitE«r4*t5. 
EVG5 6^e>VG6 3^8^^Ht ilRHIftS 5 0 3 

■eaRLfcHMi^riiSJimffiv 1 b^i$sev8 £<d 
mmfflwmnri 1 4^j:orntn*a*jpmffi5 04^ 

«ElRti»t5i i:-eHtP«JE*rfM«ii--&r. i:^x 



•1 

(10) 

17 

E^<y77U, WIfl£/££t(S«]£v 1 B^fcV 7 B 

/&S*gmJEV 1 BI2. liJRS^mEEV S 0. VSlfrb 
VG 3 1 3 2 1 U-<^£itiR-f £ d t 

ti&o *fc, WM£AXqi*JEV2B(l. )1K 

S^mJBE V SO, VS1^5>VG31* X<D 3 2 U-</P 

MS^IEV 3 B tt. il^S^Uffi V S 8 . VS9^ 

5> VG 3 9 £X<£> 3 2 1"</Uj&*fc 1 l/^/W^rol^i"^ w 10 

fc-ea=rtu »w*fi8ams«flEV4Btts ii^s^mff 

VS16, VS17^f)VG4 7Jt^3 2 1/^^ 

5 B illRS V S25 v VS26*>6VG56 

£-00 3 2 U'^/U^fc 1 u^/W&ril^-f £ £ t 
In M£jtXftEV6Btt, »#U£Jp«I3EVS 3 
2. VS3 3^f)VG6 3*T^3 2M/^P)l^ 

J*. oltRS^m/E V S 3 2 . VS33/5^VG63lt 

[0069]£fc. 026O5O7. 508 |S»RH]& 

2 7. 0 2 8 l^&nj&m&^'to B2 7\Z.jS\,*X. 

5 0 5 cDPg^m/EVG 2, V G 4 . VG 
6. VG10. VG12, VG1 4lIBl^t)B6^8 

5 0 0 2 8 tra«lr»H«BE^|UK5 0 5 (Dammit 
VG50. VG52 V VG54. VG58. VG60. 
VG6 2|CW6^5)Wl^S«Stlt*3t), iltRff^l *0 
1 4 in «fco-C»K*>f jx^*s*3»J!:*ofc^JEaK>f ^ h 
tl¥lEV8«i^6 0 ^<Dil#>[H]3g 5 0 7. 5 
0 8 laot, NtMm£E±jAlBliS5 0 5»1£HM<ff«^ 
SflMtJEVOOfcJEl^/K ««W««*SXlp«flEV8 

[0 0 7 0] &fr N »8B»J»^^^^o«^X^»^«c 

Hi 2 Srffl^XgftM-rSo BMJ|l^^^ll3ft 

3 6 try hOT-^^^Srffi^TSfiay hn-710 40 

**<&trs/ h»/3u HI i o fc7*—*'<x<D e 2/ 

l^^X^lOitMU NO. l^f)NO. 9(DB1 
7^£>B6. Wl^^W6(7)i:t, VlBd^V7BOt 

i/'^^i:NO. 1 o^syaju^^^-esijs:* 

[0 0 7 1 ] 110 Iw^-TJ: 5 l-x 
ft8t*^F 2||ORO [7:0]. RE [7:0], 
GO [7:0], GE [7 : 0] , BO [7 : 0] v B 50 
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E [7 : 0] (^)4 8t'^^, RO [5 :0] . RE 
[5:0]. GO [5:0], GE [5:0]. BO 
[5:0]. BE [5:O]0>36b>h & h0^ 
e»K-h5li9l9Sr5 0 (IU »2<7>HJfiM-e*is N 
O. 3^?>NO. 9WVlB^5>V7B^)RgI/^^ 
te. 3 2 u^/UOil^dlSS^ ft6fc#>. D4^f)D0W 
5t>h i ft 9 s D5t'y h te*S#J ft 5 0 

»a**t3»a*«:R5fcu rs h-era— #- s 

T6*tfc|»lPIWJ«iu^^^<Da#i*rfT5. 5ft^ 

[0 0 7 2] £ Ac. W$2<DMM&\<DpgmMft$l'i>*? <D 

[0 0 7 3] JEJLJi^J; 5f^ ll««IP^y^^i:RSf 
[0 0 7 4] *»W^«t 9 jta-T5l«»l«!lW«co 

hi 1 3^0 1 8 ^i^ts^tSo m2<Dmm 

[0 0 7 5] 113, 014, |15<^t^h^7^tt 

[0 0 7 6] It ^h^7Aiiat|j:, *Hlfi« 
Xfi. fKS^^ hn-7l 0 1 Xn&5rtfi%m^. ^(O 
O ^ll^WiH^^^NO. 1. NO. 2<7}B1 
*^B6, W 1 ^ 5) W 6 SrKSt 6 ^ ^ t* 8 nnftce 
»W«**fcttK»W**^«ffi*:V0 (VG0) . V 
8 (VG6 3) Him:^ 5 tf, SSlwHS-C^ 

[0077] 016. 01 7 \^\^tztf>"*&i& 

i:^X# 60 *HIMt1i y ho-7l01t 

^. OAl^^T^r^ K^^^ V b<Dm7Ffr%m7£ 

O. 9^»HM4Wi^***»jfcLT, (sgsl^S^m 
EVlB^f>V7B «:K^i- -5C ^r*^V^ft«IO»W 

[0 0 7 8 ] l7t, 0 1 8{C^Lfc-T ^^-T Xf*fiSiJ4B 
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[0079] jienm«Mip«rT9«Aav Fn- 

70>UM«;io^t\ H2 9feS^TR!StS. HI 2 9 
^M^^LTl^o 0 2 9 IC&l^T, 6 0 1 (l^il 

mmmmmx\ 1 o o 

10 3. x — ^*TRUH«#1 0 4, ^^bff^-l 1 9 
*r£riti-5o Sfc* «*«B»fW«liaig6 0 ltttRGB 
8 tr^y h^— *£FRC$iJ^£?t^RGB 6 \£ y b (DM 
^f-^^Mt^ 0 6 0 2fcm&»#flIl&T\ 
f»10 0^^~^ ( t * A) , 

^srWWMWWjeiiiase o 3ma*r-5, eo 
PMinitPtujeiBiMie o 3tft efc&ft? 

^6 0 0d^BWK€*«^i--5»W«!lWfS-S-6 0 91: 
S<5^r> l«MKI*P«r%£U R3frr-*£riSIIiB8 6 0 
4TT-^ K7-<^ 1 0 7 — 1 1 0 7 — 8(7)B^^iJ 
« W^^HKt5»r-^ 6 0 6 ^«t^o tt 
^■7^— ^ 6 0 6 £: m^f — * 6 0 5 fl 0 12 iZ.^ Lfc 

[0 0 8 0] ft, *Stlt«l"Ctt, 6 4Pgli^ (FRC 
M*l:J:9 2 5 6ttM*^) l:»KLt, S*1EI:9 

B£3 2PSHStcKSU^dS, C^(CPSofct>(DT^i* 

[0 0 8 1 ] **M(^»3(0|llfe«l|(J:ol/^-Cia9 
H3 2^P>B3 8S:ffl^TRWt5o 13 

[0 0 8 2] B3 2fJ*S!fli:Iffll,t«*^^Ii 
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@K<afl*J5B;H-e*> t> > 160XRGBX24 OfD^JI^ 
*/US:RGB#6 4Bi, 2 6 2 1 4 4fe^^ff5i 
^SSf-f ^7"i/^(0M^t 0 7 0 l(l^rA 
8iWCPU, 7 0 2 ttfWflpfS*. 7*— *Sr*A/fcT->* 
fi^^X, 7 0 3tt^^y, 7 0 4fi^^^y^^ll 
1^7*—* K7^^T\ 1 6 OXRGB— 4 8 OtH^^r 
2 4 0 7-f y^i^^^^^t^o 705 
tt«SK»^»BHSS)i«ffi7 3 1, JRA^/K^a^^ 
li(7)^^ylli7 3 2, 7 3 3 S:4j*t5a;8l0Kv 
id? 7 0 6#i*Kft^/P7 0 7 SrjfeaE-TSjfeac K7^^T*fe 
5o 7 0 8,7 0 9 fli^x 7 0 2 K 

74'<7 0 4— <£>faJ«f-S§-i81k -r — 7 5 5fiC 

pu 7 o i fah<D^-*> y&§:rtm^* *r y 7 4 4^B 
BJSJffliuv*;** 7 3 6 <DMW%ftb ^> KMfpglK. 

7 10 fi^** ^ y or KU^^-^SrftfttSy* 

yffiHWi^;**. 7iifi>*ysnii/^^7ioi: 
H>^7i4, ^^ey 7 1 3^^ijffli-r5^^y mm 

itf [0 0 8 3 ] ^fc, 7 1 6 (l^^-f S l/t?(D&m? n 
7 1 7«r£/S-*-S*SlHlB&, 7 18Ht^^f^ 
^Sr«Hmi-5*^fBWlHlK, 7 1 9 tt^-^*¥B«« 
* 7 2 0 left o ^ ^ , 7 2 3tt = ^ 

^FfB»HB6 7 5 5 tMt6^^y r^ir^ff-^-7 2 
5 ir*^SiJWIUK7 1 8-e4rtt5S^7^t^fi*7 

2 1 n:s<5i>-c\ ^i^y * y 7 4 4^^^yr^tx^ 

fcfl^r ^•fexi^t^^lr^t^T- \?#mVk, 7 
15liy-KrH>^714 <t^^r H>^ 7 2 6 £^ 
^«J*^ffi-S-7 2 7 T*lRtS7 - KT Ki/^SRHI 

«to^^ * ^y*7F-r&mtm 7 3o«sk7^ 

/<7 0 6^<Ojfe*IW«l«*-e*>5. 7 3 6tt*«HW* 
fT5»HM*pi'S?;**s 7 3 8fiB«H»flt7 3 7^ 
S-5^T»W«ffiS:**"r6BfS«ffi^IelK> 7 3 9 
«HtH«ffift-^ffl5T?*>-5o 7 4 0llS^*y7 

4 4 <Dy*—ZT F^^r^- Kt5f-^Sf^- 
*\ 7 4 1 tt^-^iftSrS^i-S^-^jlia^-©-, 7 

4 2tt$^ ; ey 7 4 4(7) y - K/rf h»J»*fT5 1 

/Oirl/^^, 7 4 5li!7-K7Ki/Xlrf3-KtS 
40 17- KiH^n — *\ 7 4 6 J±!7- K*»R«-!§\ 74 7 

y 7 4 4^^i^ffilfc^r-^i, 7 4 

8 r±m^y*—# £ 1 v4 l/m&flz? y^-t&f— # y y 
^[h}&§, 7 4 9ll7S/fS^7-^> 7 5 0fiPSW«JE 
B*»7 3 9 ^5)7 y^tti*?—* 7 4 9 i^lStSK 

^mffi^ii«-r^B^m/Eii^iu^, 7 5 2 ^bi^see 

SKEIK 7 5 0 T^il^ U^««»IRI«JE 7 5 1^5/7 

70iSl?^ y 7 7 LTU* 1 6 lii*^ jx 7 r 0Bt?*> ■ 

19, 7 5 3(11 60XRGBX 2 4 0 ^^^^^^ 7 0 7 
5^ [0 0 8 41 03 3, 83 411 C PU(^7^ Kr-T 



(12) 

21 

i-HU 13 3 5jipgl^mff^(HlKo«^:igi N 0 3 6, 0 

3 7«^mJE^lElSS^il^[Hlg§<D^|glT-^5o HI 

3 8 fiPgOTJ^ * <7)f^£^i-0-e&> S 0 

[0 0 8 5] f2 <£>H*S#I £ [nimi-*^^!lT*fi. 0 2 

0*ffei«ffi<0«JE-e*>S=^->«JE (Vcom) 70 

ov»-cf£W1-3 0 0 3 2C^^t, CPU701fiI^ 
f-^^f-^ K7^^7 0 4iCF^)S8i-5^^^^]J 7 
44Cf§^^ff 5o CPU7 0 1li*>XfA/^7 
0 2 SriitTHMlMt #1^7 0 8. 7-^ 7 0 9?:6iS 
U 0 3 3, HI 3 4 ln^i" <fc 5 ic, ^s/^lr Mf -g- 
CS, 7>T FfifWR, y-K«*RD, 16fc*s/h<D 
X — 1 5/6^D 0 iCcfcot, 7-^K7^^7 0 4 

y 7 4 4 l:$*7-^ *7>f ht5i^ CPU7 

0 1 fi^— * K?-f 7 0 4 ic^^y 7 F>^Of 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



